Characterisation of cysteine proteinases responsible for digestive proteolysis in guts of larval western corn rootworm (Diabrotica virgifera) by expression in the yeast Pichia pastoris.
Cysteine proteinases are the major class of enzymes responsible for digestive proteolysis in western corn rootworm (Diabrotica virgifera), a serious pest of maize. A larval gut extract hydrolysed typical cathepsin substrates, such as Z-phe-arg-AMC and Z-arg-arg-AMC, and hydrolysis was inhibited by Z-phe-tyr-DMK, specific for cathepsin L. A cDNA library representing larval gut tissue mRNA contained cysteine proteinase-encoding clones at high frequency. Sequence analysis of 11 cysteine proteinase cDNAs showed that 9 encoded cathepsin L-like enzymes, and 2 encoded cathepsin B-like enzymes. Three enzymes (two cathepsin L-like, DvRS5 and DvRS30, and one cathepsin B-like, DvRS40) were expressed as recombinant proteins in culture supernatants of the yeast Pichia pastoris. The cathepsin L-like enzymes were active proteinases, whereas the cathepsin B-like enzyme was inactive until treated with bovine trypsin. The amino acid residue in the S2 binding pocket, the major determinant of substrate specificity in cathepsin cysteine proteinases, predicted that the two cathepsin L-like enzymes, DvRS5 and DvRS30, should differ in substrate specificity, with the latter resembling cathepsin B in hydrolysing substrates with a positively charged residue at P2. This prediction was confirmed; DvRS5 only hydrolysed Z-phe-arg-AMC and not Z-arg-arg-AMC, whereas DvRS30 hydrolysed both substrates. The enzymes showed similar proteolytic activity towards peptide substrates.